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Mathematics of Credit Extension
By Frederick Thulin
In a discussion of credit, from any point of view, a fitting intro
duction is properly some standard definition of credit.
The now celebrated definition of credit set out by Prof. J.
Lawrence Laughlin will bear repetition.
“Credit is a transfer of commodities involving the return
of an equivalent at a future time”
or
“Credit is the giving of a present value in exchange for a
promise to pay.”
The basis of the solidity of the promise to pay is the primary
question of credit. This is an elementary statement. If the
promise is based on a fundamentally solid foundation, the value
may be given; if not, the value may not be given.
Several factors are taken into consideration in passing judg
ment on the soundness of the promise to pay—the economic,
sociological, ethical, legal, mathematical, etc. A credit man obvi
ously is interested in all the elements that are present in an analysis
of the soundness of the promise to pay.
The public accountant’s point of view is necessarily somewhat
more restricted; and as the message of the public accountant is
conveyed primarily through the medium of figures, the element of
credit mathematics is the element in credit analysis in which the
public accountant is most interested and which therefore he should
thoroughly understand. Furthermore the mathematical verdict
is final to a certain extent and in the major number of instances is
the initial question that is considered.
The credit problem and the accountant’s relationship to that
problem have been given a new significance by the federal reserve
board. Seemingly therefore a review of some fundamental princi
ples may not be amiss.
Omitting any consideration of a grant of credit to govern
mental bodies, values are lent to two classes of borrowers:
To a borrower who or which does use substantial capital
in the prosecution of a given business.
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To a borrower who or which does not use substantial cap
ital in the prosecution of a given occupation or business.
While the foregoing classification is fundamental and has been
recognized by congress as involving differing considerations in
fixing a taxing programme, and although the distinction is some
what significant from the credit point of view, the public account
ant is primarily interested in the credit problem when
The borrower is one who or which does use substantial cap
ital in the prosecution of a business.
An enterprise of the foregoing kind has two kinds of credit
extended to it. The credit represented by
a. The fixed creditor indebtedness which is primarily reflected
on the debit side by fixed or capital assets.
The fixed creditor liability therefore is functioning as cap
ital or proprietor liability.
b. The temporary or current indebtedness which is primarily
reflected on the debit side by current assets.
The current creditor liability therefore is not functioning
as capital or proprietor liability.
a. The fixed liability.
In considering the credit problem involved in the fixed liability
a fundamental accounting principle should be kept in mind
although it is frequently overlooked: the fixed or capital assets
of a business—buildings, machinery equipment, etc.—are to be
used in a going business and derive their value by being so used.
While it may be true that in a few instances the auction block
or salvage value of fixed assets may be sufficient to secure the
fixed creditor in the event of a default, in most cases the auction
block or salvage value will not be thus favorable to the creditor.
In any event realization and liquidation proceedings are long
drawn out and in most instances very expensive. The primary
consideration of the fixed creditor therefore is not that of prop
erty appraisal but of some other element.
As the fixed indebtedness is not to be eventually paid out of a
realization of the sale of the fixed assets, it follows that the indebt
edness can only be liquidated from one source, to wit: from the
net earnings of the business.
Therefore expressing the thought in a mathematical equation
we have
Net earnings for period = adequate sinking fund deposit
for period + transfer to surplus.
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Where this equilibrium is not established the necessity arises
of funding or refunding the fixed indebtedness—in most instances
not a desirable prospect. A possibility of being compelled to
renew or extend an indebtedness may bring a business to a receiv
ership.
Whether or not the equation will be maintained throughout the
future years until the maturity of the fixed indebtedness is another
question and not one for the accountant to answer. The business
economist must be called in at this juncture for his opinion.
That the fixed indebtedness may be secured by a mortgage on
the fixed assets is somewhat of a last gasp measure of protection
and is valuable to the extent of barring equality of participation
with other creditors in the realizable assets secured by the mort
gage. Any excess of indebtedness takes a ranking equal to the
other unsecured indebtedness.
Although the equation may be satisfied it is not necessarily
conclusive as to the credit worth of the fixed liability. It may
well be that the earnings are sufficient; yet, because of the insuffi
ciency of capital contribution on the part of the proprietorship, the
current liability creditors may force a receivership. Logically
therefore the fixed liability must be considered with the current
liability.

b. The current liability.
The fixed liability being liquidated from earnings it follows
logically that the current liability can not be liquidated from
earnings. To advance the contrary opinion in regard to the cur
rent liability is to advance the principle that the current liability
should function as a capital liability, which in turn is to throw a
disproportionate burden on profits or sales, the primary source
of the profits.
Yet credit men repeatedly affirm that many business men seem
ingly have this conception of the function of the current liability
incurred in the purchase of merchandise, etc., used in the busi
ness. It sometimes happens that this equation is present, but not
often—
net earnings for period = indebtedness.
The confused thinking on this point, according to Dun’s and
Bradstreet’s statistics, is responsible for many a business failure.

261

The Journal of Accountancy

Preliminary to discussing the credit mathematical equation
involved in a consideration of the current liability there are some
fundamental credit questions that should be kept in mind:
1. The grant of credit should not extend to the sphere that is
properly the exclusive field for capital liability. If it does, the
business is undercapitalized. If the capital liability goes beyond
its sphere, the business is overcapitalized.
2. The amount of capital liability that a business should have is
governed primarily by the selling activity. Prima facie the
capital contribution to a business can decrease as the selling
activity of a business increases, and, conversely, the capital
contribution of a business must increase as the selling activity
decreases.
The mathematical problem is therefore to determine the point
of limitation to which the grant of credit can go and to determine
the prima facie amount of capital, if any, the business requires
from its proprietorship in reference to the particular request of
credit under consideration.
Expressed in the form of an equation we have
The sum of
1. Cash on hand and in bank at the beginning of the credit period.
This amount would exclude any sinking fund built up to retire
any fixed indebtedness.
2. Estimated liquidation during credit period of quick assets on
hand at the beginning of the period, exclusive of inventories.
Such quick assets would ordinarily be accounts, notes and bills
receivable and in some instances accounts and notes receivable
covering advances to officers.
3. Estimated amount to be realized from estimated gross sales
during credit period.
This estimated amount includes cash sales to be made during
period and amount to be collected during the period from credit
sales made during the credit period.
4. Other realizable quick assets that are readily salable, such as
mortgages, bonds and stocks.
Minus
1. Expense of doing business during credit period.
2. Sinking fund payments to be made during the period or if not
to be made during the period the amount accumulated to and
through the credit period pro-rated on an equitable basis to be
hereinafter described.
3. Indebtedness incurred prior to the credit period and maturing
within the credit period.
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Such indebtedness is clearly a deduction inasmuch as a business
should have provided for this liquidation. It should not take
care of the indebtedness by a renewal unless for explainable
reasons.
Where the indebtedness matures subsequent to the credit period
the question arises as to the purpose of the indebtedness.
If the indebtedness were to purchase merchandise currently
sold or used the indebtedness should be pro-rated on the basis
of monthly cash receipts activity from the inception of the debt
and accumulated to the end of the credit period under discus
sion. To do otherwise is to pay one indebtedness at the expense
of another creditor.
If the indebtedness were to purchase merchandise not cur
rently sold or used but sold or used in a season in the future,
the credit grant under present consideration would not be
liquidated by a substitution of liability and is therefore strictly
speaking not an element to be considered for the period. Such
a grant of credit would be separately considered for its own
period and in line with the same general principles herein dis
cussed.
Also where such indebtedness matures after the credit period
and prior to the time the sales activity or use in the merchandise
takes place, the amount of such indebtedness should not be pro
rated and accumulated to the end of the credit period under
consideration on the basis of monthly percentage of cash
receipts, but should likewise be separately considered.
If the current indebtedness were for any general purpose the
indebtedness should be pro-rated monthly and accumulated
throughout the credit period on the basis of monthly percentage
of cash receipts.
4. Estimated indebtedness to be incurred during the credit period
and maturing within the credit period. Such an inclusion in
the deductions is clearly permissible.
Where such indebtedness matures outside the credit period
under consideration and is for the purchase of merchandise
currently sold or used, the amount should be pro-rated to the
portion of the credit period on the basis of the monthly per
centage cash receipts activity of the business.
If such indebtedness is incurred for merchandise not currently
sold, which is to be sold at a future time beyond the maturity
of the credit period under consideration, the credit is separately
considered in conformity with the general principles outlined
herein.
Should such obligation mature prior to the season’s activity,
no portion of the indebtedness should be pro-rated to the pres
ent credit period on the basis of monthly receipts activity of
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the months falling within the credit period, but should likewise
be separately considered.
Any current indebtedness not incurred for merchandise pur
chases should be pro-rated equally to the period under con
sideration.
Plus
1. Any indebtedness or expenses taken into consideration in the
equation which are to be liquidated from the advance of credit
given.
Such a liquidation would not be made from the ordinary credit
given for merchandise purchased. Where this element is pres
ent it will ordinarily arise from a grant of credit given by
a bank.
Equals'.
The credit limitation for the period.
When the credit requested which is necessary to the business
is in excess of the credit limitation, the business is prima facie
under-capitalized during the specific period to the extent of the
difference. If the reverse condition is true, viz., the credit limita
tion is in excess of the credit requested, prima facie the business is
over-capitalized to the extent of such difference. The latter prima
facie inference may be negatived by other elements such as the
necessity for the creation of funds for expansion and further
development of the business, for meeting specific expenditures of
various kinds and other expenditures.

The Salvage Value

of

Assets

The mathematical credit problem discussed in the foregoing
paragraphs assumes a going business. This aspect of the credit
problem should not be confused with the credit principle which,
for want of a better name, might be called the salvage or auction
block theory of credit.
A credit rule of thumb that has been given considerable cur
rency is expressed in the following equation:
Liquid assets = liquid liabilities X 2 to 2½.
In some instances one finds a tendency to handle a credit
problem strictly on this basis. If the equation is satisfied the credit
is granted; if not satisfied the credit is not granted.
It is self-evident that a certain grant of credit may well be
made on the basis of appraisal values and yet be an undesirable
grant of credit. The undesirability is not that eventually there
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will be a loss but that the liquidation may be from a defunct and
not from a going business.
In the last analysis the true credit grant creating a current
or temporary liability, like the credit grant creating a fixed
liability, is primarily predicated on the assumption of a going
business and only secondarily predicated on the assumption that
the salvage or auction block realizability will satisfy the debt.

Sales Activity

and

Profits

As the writer noted, the question of sales activity is closely
allied with the question of the capital requirements of a business
and thus directly related to the question of the amount of credit
that can be extended.
The element of sales activity is also directly related to the
profit producing power of a business.
While a grant of credit represented in a current liability can
be made in many instances to a business which is making little
or no profit or in fact is actually losing money, such a business
cannot thus continue indefinitely. A losing business is certainly
a red flag in any credit problem.
Every class of business has a certain sales activity. Many
businesses of the same kind have respective degrees of sales
activity. In any event, the sales activity minus expense of doing
business and provisions for retirement of fixed liability = as a
minimum a fair profit on capital invested.
When the equilibrium is not present in the foregoing equation
such unbalancing may be due to one or more of several causes, in
all of which an accountant may be more or less interested.
1. The proprietorship liability may be too heavily reflected in
fixed or inventory assets.
2. The fixed or flexible expense of a business may be excessive.
3. The proprietorship liability may be too heavily reflected in
accounts, bills or notes receivable or other indebtedness of
customers for goods sold—not necessarily in overdue debts,
but debts with too long a credit period.
4. The fixed indebtedness and consequently the provision for its
retirement is imposing too heavy a burden on profits.
5. The sales are not sufficient in volume. The insufficiency of
sales may be due to one or more causes—economic conditions,
unsuitable character of the merchandise, poor selling policies,
not enough publicity, etc.
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Forms

Accounting Compilation of Credit
Information
The form outlined by the federal reserve board in the April,
1917, number of the Federal Reserve Bulletin, and also reprinted
in the June, 1917, number of The Journal of Accountancy,
cannot very well be improved upon.
Such a balance-sheet constructed in conformity with the sug
gestions of the board will furnish the requisite information in
three important particulars:
1. The value of the assets, particularly the ratio obtaining be
tween the current assets and liabilities.
2. The fixed liability and provisions made for its retirement and
whether or not a funding or refunding is necessary.
3. The adequacy of the reserves for depreciation of fixed assets.
The comparative profit and loss form published with the bal
ance-sheet form above mentioned is also a most excellent arrange
ment for a sound presentation of the elements present in the
make-up of a profit and loss statement. Such a statement will
give the necessary information relative to the intelligent considera
tion of
1. The progressive retirement of the fixed liability if any, and
2. The general progress of the business.
As the writer noted it is not enough to know that the assets
are on hand or that the business is making money. The third
form should set out data whereby some measurement of credit
limitation can be made where a request for credit is received.
The following form, while not set out in detail to a point of
minuteness, is nevertheless sufficiently suggestive and illustrative
of sound principles of credit measurement.
The illustrative case refers to an hypothetical request for
credit from a bank of $5,800 from April 1 to August 18—4
months.
for the
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